
MATHEMATICAL NOTES.

Reducing this to a single fraction with denominator
(f + *2)(s2 + a;2)^2 + y2)(*3 + f + z2),

the numerator is

22a:22(«/2 + «2)(z2 + x2) - 9(2/3 + z^z- + a*)(x? + f)

= 22a:6 -

which is a sum of squares.
R. F. MUIBHEAD

Cauchy's Condensation Test.—
Theorem.—If the terms of the series 2/(w) never increase as n

increases, and if L f{n) — 0 then 2/"(«) converges or diverges with

I. Suppose a an integer >2.
Then

+ etc.
Hence S/(ra) converges or diverges with

2(/ (a '»)+. . . + / (a"+ 1- l ) ] .
Now J{am) >/(«"• + 1) > ... >/(a»+1 - 1) >/(a'"+1).
. •. (am+1 - am)/(a™) >/(ara) + ... +/(am+1 - 1) > (a"1*1 - am)f(am+1).

i.e. (a - 1 )«'"/(«"•) >/(am) + ... +/(«m+1 - 1) > ^—U"l+1/(a'"+I).

. •. S/(w) converges with ~2amf(am) or 2»y(an)
or diverges with ~2am+1/(am+1) or 2ay(a").

This proves the theorem for a integral.

II. Assume a>\, but not necessarily an integer
(1°) Suppose L x/(x)±0 then ultimately x/(x)> A.

i.e. y(n)>—.
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CAUCHY S CONDENSATION TEST.

Hence in this case 2/(«.) is divergent.

(2°) Suppose L xfix = 0, and that the approach to the limit is

steady.

We can choose r an integer so that bl<ar<b2 where 6j and 62

are integers >2.

V)

rb1
m~lfib1

m-1)> + {ar-lr+]/{am-lr+1) + ...+amrf{amr)}

rbi
m/(b1

m)> +

Hence we have

Hence if 2a"/(osn) converges so does 2b2
mJ[br) and .-. 2/(m)

and if 2a"/(a") diverges so does '2b1
m/[b1

m) and . \ 2/(w).

Hence 2/(n) converges or diverges with ~Zaf(an) where a > 1.

Q.E.D.

ROBERT VICKEES

To show that the equation
x-a f e

f x-b d
e d x-

= 0

has three real roots.—Let as, be any one root. Then £, rj, f can
be chosen uniquely'to satisfy simultaneously the three equations

(i)
0 (ii)
0 (iii)

If ajj is complex, so also will be £, 77, f. Let their conjugate
complexes be | i r), £ so that

£ = £i + '£» ^ = ^ - ' & ; etc.

Multiplying (i), (ii), (iii) respectively by £ \ \ and adding we have
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